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TEORAICAL REFORT ON CONIRACT NOtar=57522
TUBR TY7R 634%A

THds report is the forrth guarterly report on Contrast Wbsr-57522 and eovers
the work psrformed during the wonths of November and Deoember, 1953 end
Janzary, 1925. The work on this ocutrect is being psrformed in the Sylvenia
Becedving Tube Flant in Burlington, Yowa. It i3 the purposs of this oomtravt
% improve tube typs AJANA fur electrical and mechanical cheracteristiocs in
order to produce a more reliabls tube,

Sroduoticn

25,955 good tubes Were mansfactured during this period at s total chrinkage
of 4% Oocntrol of grid to cathode spascing bhes been 3 eontimmel problem.
Bigh sheinksge itews are short cirouits {11.2%) and plate cwrent cutoff
(7.6%) = both of whieh axe results of incozrect spacizg. |

Jamxing of grid laterals is a faotsr in short circvit shrinksge. EHowever,
this oun be nmirimised by careful hendling dwring manufacture and aseesbly.
The largest percentage of jemued grids in finislsd pounta can be detectod ty
visual irepsaticn, The large flat cathode makes & viswml inspection for
gid=cathode spasing more of & prodlem thar sn other types. Yo determine the
spacing that cen b tolerated and, in many cases, whether the latersls sre

astuaily douchilag the ocating st sowe point on the cathods beocomes very
ALl5oult.

4 eheok was put on the cathode chaver in the Filement Departament wharehy the
@it iz otecind twicse dally for memdrel poaiticr. This rreoadnre shenld inswwa

oorrest ovating dlamter and oliwminets the possilility of sessntris ceatlug.




In the past, a olose ocontivl lhes beer maintained on grid major, minor ond
cathode outside disnster. This has been followed bty a oontimmi tightening of
dhe specified limits % mot only insure parts within tolersnces but as nesriy
eentered s possible. Grid mjor and oathods 0., are now limited %o £ .0005%,
Oathode O. D. before shaving has been increased to insure an evem noatirg
dasdter esrore Ui wtire surface after shaviag., 4 scutrol of major and
minee on this wide flat grid 1s extremely important, however, a detailed
Lxvostigation of grid and cathode dimensions point out amothr fwetor whisch
My be equally important. An oval shape oondition has always besa present $0
a oortain degreo in the 474 grid, Attespts Inve been made to kesp the grid as
Llat as possible. Ammmmmmm_wm(m
mm,m.)&mmmm.wémmmm
odteined when the grids are stretched, DBecauss o this variation, grids with
ocrredot major and inor dimsmsinng could be slightly owel rosultimg in very
close spacing at the edge of the cathode which would osuse high plate owrent
outelf and in 2008 instences shkert circuit shrinkage. The fullowing items will
be invectigated as a posaidble anlution to this prodles:
1. Ohargs in grid lateral material to provide a better set in
grid wshen stretched,
2. Contimwd work on pzesent lateral materigl ¢o obtain maximom
atretch and set withirot eeakage,
3. 8haver designod to csrape the ccating from the edgos of the
oathods in order to ovide motestion when used with slightly
oval shaped grids.

The findshed mounts on this {;pe are now being shadovscoped 1008 for grid
dafects {grid W cathodo spscing, jmwred lsterals and epreed latersls). This
ie in addition to 'he fimsl mount ipspection previouely parforesd.
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Daslsy mnd Ko

The getterless tubo deaign waing a light carbdcuived Buld hes besn in prokwtion
sinoe the first of Janmory. Four 1084 have beea closed out sinoe that time,
Some oo bas besa shown alout ths shelf life of getterless tudes. Ide
ezrlient rrodustion 109 an vhich Seif 1ife data occuld ba odtained was swaled
12-16=53, SThese tubes mire resd Felruary 9 which is seven (7) wesks fyom

tine of aumifacstwe. The distribution of plate cwrrent, gas and trensconductanes

for these 44 stowm iu Appeadix A,

A complets mmraxy of dwta obtained to date cn the three cathode alloy tests
(220, A0 234 459) s incluied in Appendices B through J. These mre shows in
oompariscn 14% K4 coxntrol alloy which is the material now beiamg wsed ia

produstios,

2R ANay Ihis alloy oxhidMte s’umping tandencies on life. Plate omTent
and transcontaoctance drop covsidarally after the 100 howr msrk., Exission is
Jowsr than noimal on tubse with getters and extremsly’ low on grtterlses
construotion. Thin alloy 43 bu: slight)y better for insulation resistance.
Ootterlees tubs w.th Hi alloy cathodes are superior to 220 allsy with getters
for thds item,

430 1103 Thds s :eriel appeers o Yo the most proxising of the tives alloys
tsated, Plate (urrent, trantocnductance and smisaion are equal to, & higher
then, tia contsel. Insuwlation rosistance with and withoud the getter are

psarly ldmtiss)l. and the 230 allo): with getisr is compsrable to ¥4 {somtrvl)

alloy vit ool getter.

S ARy TAS L4 GIX mOST Pusalve 0 Lo siitys teatadl. Howsver, s plate

pueieat a4 transcon wetaRds ave aprostaately the s as the comtes alloy.
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The wost sarked difference is the very low onissicn values ~ aversgiag sxvwsd
3 m. on e test. Issulation rosistunce roadings axe very good am 4his
slloy regardless of ccastrustion (with or without getter).

The initial test om getterless (olsar Buld) comstrustion bas now complated
1700 hours life. The data on this test and the oms with eartonized bulde 19
plotted againet a ocatrol of tubes with gebter. Thde informtion &0 inoloded
in Appendioss K tlrough Q. The most nignificent poimts of variation between
constructions are the heator-catiode lsakage and insulation resistancs
{(r1id %0 all) reedings.

Ong spocial five tubs tray was ocustrusted for a 6JJNA Xigh temperature life
teit. Five cwrent production tibes were nrned in for 300 houwrs with rated
15fe voltages applisd and opsrated at 1650 O axdient temparatire. The avereges
for the five tubes at tae ivtervals resd are listed im the following table:

Flate Trusoon= K Leakage Ins. Ree.
Bours Current Gas IBadssion duotance m. ’l -p%-
— B AR B8 _%. 'é"‘-'ﬁ.
0 4.4 “ 44 n 10, 2. . 1) " W
50 2.1 - 8 49 9.2:: 3.98 1.25 300 1.6
m 1’00 2 .21 m ,’ zo'n lou m “c‘
w 1’00 e o“ 1&3 99“ 0$ 0” ’m 'BJ
m n.o -] ou m ”m o” o” m 3’.0
3.5 b0 a8n 238 20 max. 20 2ex. .100 100
ogeg’ e, Ma, =

The % construstiocn without getier 18 vastly ixproved for insulation rusistance
and hester-cathods leckage as soupared to tuises with geiters. With gatiarlsss
tobeo 1% 18 importent %o swenl fresh mouxnts and keep seclex swveps 3leen sod
svscuation promps in top condition. 4 slight aeowt of gus and Yow endé dom
Souhls 45 evusiered AT aoTEEs AYR AROTAY Tow o eende@ 0P i, o Jlve Gags
badare bolng steisd. Tew oF ¢ petier would prgy' s Gie dweessesy SEGYAY.RI0R
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In view of the laiter facts & retwrn t0 a tude with getter will be ocusidesed
a8 so0n a9 & stisfactory cathods material csn Do obtained which will give
results equal %o the present type construotion, Of the mterials aviladls to
date, the AJ0 slloy appears to have the charasteristios most desiradle for

this oethode -~ active material with low sudlimation rate. A producticn rwm of
4000 A0 cathodsg ‘s aow in progress (vith getters). If this rwm is estisfectory
a requact will be made for additiomal sathodes of tiis alloy im production

quntities to peradit furthar evaluation and verifiostion of siwinkage, desiga
and 1life tests.

Elixination of the getter from the momnt struoture makes the use of a shart
tuld construstion possible. Iife teste are in progress wsing both oclsar and
carbonised short buldbe. Tests are not complete bdut results tc dats are
ocomparable to regular produstion with the mediwm length buibe,
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Mise for the new ocne~-pisde plats design have Lesn received. A delay im tool-
ing has made it necessary to advance the delivery date cn ths platee wmtil
April. ¥

S YL 36508

i

A sumnary of lots mamafactured this quarter is ocontained in Table II. These
Iois are evelmted to the Sylvaria Prepossd Interim BuShipe Specification ef
October 1. 1953.
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June, 1943 9,540
July, 1953 3,65
’; August, 1953 10,687
Septemdber, 1953 0.6
Ootober, 1953 5,860
November, 1953 8,526
December, 1953 6,757

R R AT 3 S+ § 9T, O

January, 1954 9,748 3
Total 80,70 :

Mamppdonommttomdot.tm, 1954 ~ 48,37

Contract calls fer 100,000 v lossed tmdes
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NOTICE: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS

NO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE
GOVERWNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE
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4. IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR .PERMISSION TO MANUFACTURE,

& vea
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